(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
20 January 2005 (20,01.2005) 




(10) International Publication Number 

PCT WO 2005/006446 Al 



(51) International Patent Classification 7 : H01L 29/78, 

21/336, 29/423 

(21) International Application Number: 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 



PCT/IB2004/002248 
7 July 2004 (07.07.2004) 
English 
English 



(30) Priority Data: 

0316362.3 



12 July 2003 (12.07.2003) GB 



(71) Applicant (for all designated States except US): KONIN- 
KLUKE PHILIPS ELECTRONICS N.V. [NL/NL]; 
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HUETING, Ray- 
mond, J., E. [NL/NL]; c/o Philips Intellectual Property 



& Standards, Cross Oak Lane, Redhill, Surrey RH1 5HA 
(GB). fflJZEN, Erwin, A. [NL/BE]; c/o Philips Intellec- 
tual Property & Standards, Cross Oak Lane, Redhill, Surrey 
RH1 5HA (GB). IN'T ZANDT, Michael, A., A. [NL/NL] ; 
c/o Philips Intellectual Property & Standards, Cross Oak 
Lane, Redhill, Surrey RH1 5HA (GB). 

(74) Agent: WILLIAMSON, Paul, L.; c/o Philips Intellectual 
Property & Standards, Cross Oak Lane, Redhill, Surrey 
RH1 5HA (GB). 

(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NT, NO, NZ, OM, PG, 
PH, PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM, 

[ Continued on next page J 



(54) Title: INSULATED GATE POWER SEMICONDUCTOR DEVICES 



IT) 



STR1 

4— 




















STR1 _ 

TCS-i 
























f 


f 





-100 



iin m 




(57) Abstract: A trench-gate semiconductor 
device (100) has a trench network (STR1, 
ITR1) surrounding a plurality of closed 
transistor cells (TCS). The trench network 
comprises segment trench regions (STR1) 
adjacent sides of the transistor cells (TCS) 
and intersection trench regions (ITR1) adjacent 
corners of the transistor cells. As shown in 
Figure 16 which is a section view along the 
line n-II of Figure 11, the intersection trench 
regions (ITR1) each include insulating material 
(21D) which extends from the bottom of the 
intersection trench region with a thickness 
which is greater than the thickness of the 
insulating material (21B1) at the bottom of the 
segment trench regions (STR1). The greater 
thickness of the insulating material (2 ID) 
extending from the bottom of the intersection 
trench regions (ITR1) is effective to increase 
the drain-source reverse breakdown voltage 
of the device (100). The insulating material 
(2 ID) which extends from the bottom of 
each intersection trench region (ITR1) may 
extend upwards to thicken the insulating 
material at the corners of the cells (TCS) 
over at least part of the vertical extent of the 
channel -accommodating body region (23) so as 
to increase the threshold voltage of the device. 
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